A taxonomic study was carried out on strain YQH10 T , which was isolated from mangrove sediment collected from Zhangzhou, China during the screening of acetaldehyde-degrading bacteria. Cells of strain YQH10
The genus Shewanella (family Shewanellaceae, order Alteromonadales, class Gammaproteobacteria) was first described by MacDonell & Colwell (1985) to accommodate Gramnegative, rod-shaped, facultatively anaerobic gammaproteobacterial species. At the time of writing, the genus Shewanella comprised 62 recognized species (http://www. bacterio.net/s/shewanella.html). Members of the genus Shewanella were isolated from a variety of sources such as activated sludge (Xu et al., 2005) , seawater (Park et al., 2009) , sediment (Huang et al., 2010) , invertebrates (Kim et al., 2007) and fish (Hirota et al., 2005) . The genus Shewanella plays an important role in co-metabolic bioremediation of halogenated organic pollutants (Petrovskis et al., 1994) , production of polyunsaturated fatty acid (Hirota et al., 2005; Russell and Nichols, 1999) , destruction of crude petroleum (Semple & Westlake, 1987) and the dissimilatory reduction of manganese and iron oxides (Myers & Nealson, 1988) . Members of the genus Shewanella were implicated as opportunistic pathogens of humans and aquatic animals (Brink et al., 1995; Aguirre et al., 1994) and as the causal agents of proteinaceous food spoilage (Jørgensen & Huss, 1989) . In this study, one strain, designated YQH10
T , that can completely degrade 200 mg l 21 acetaldehyde on Difco Marine Agar 2216 medium (BD) at 28 8C within 48 h (Liu et al., 2015) , was determined as a novel species of the genus Shewanella using a polyphasic approach.
Strain YQH10
T was isolated from mangrove sediment collected from the mangrove (248 259 30 N 1178 529 550 E) of Zini town, Zhangzhou city, Fujian province, China. Under aseptic circumstances, the sediment was diluted with sterile seawater, and the mixture was cultured at 28 8C on 2216E [containing (l 21 seawater): 10.0 g tryptone and 2.0 g yeast extract, pH 7.5; 15 g agar added if solid medium] plus 1000 mg l 21 acetaldehyde, through the spread plate method. After one month of aerobic incubation at 28 8C, the colonies were picked. Purity was confirmed by the uniformity of cell morphology after repeated restreaking. On the basis of the data presented, one pale-brown colony, designated YQH10 T , was supposed to generate a novel species of the genus Shewanella. The strain was maintained as viable cultures on plates at room temperature and stored as 16 % (v/v) glycerol suspensions at 280 8C.
Chromosomal DNA was isolated and purified using a Rapid Bacterial Genomic DNA Isolation kit (Sangon Biotech) according to the manufacturer's instructions. The 16S rRNA gene of strain YQH10
T was amplified by PCR with Ex Taq DNA polymerase (Takara) and two universal primers (27F-AGAGTTTGATCCTGGCTCAG and 1492R-GGTTACCTTGTTACGACTT) (Lane, 1991) . A nearly complete 16S rRNA gene sequence (1504 nt) of strain YQH10 T was determined. Sequence similarity was determined using the EzTaxon-e database (Kim et al., 2012) . Sequences of related taxa were obtained from the GenBank database. The phylogenetic analysis was performed using MEGA version 6 (Tamura et al., 2013) software package with distance options according to Kimura's two-parameter model and clustering with the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and minimum-evolution (Rzhetsky & Nei, 1992 ) methods, and supported with bootstrap values based on 1000 replications.
Phylogenetic analysis based on 16S rRNA gene sequences indicated that strain YQH10 T is affiliated to the genus Shewanella (Fig. 1) . The maximum-likelihood and minimumevolution trees based on 16S rRNA gene sequences have been combined into Fig. 1 using filled circles to indicate nodes that were also recovered in maximum-likelihood and minimum-evolution trees based on the same sequences. Strain YQH10
T shared the highest 16S rRNA gene sequence similarity with Shewanella haliotis DW01 T (95.7 %), followed by Shewanella corallii fav-2-10-05 T (95.6 %), and other species of the genus Shewanella (91.4-95.6 %). Strain YQH10
T formed a clade with S. corallii fav-2-10-05 T in the phylogenetic tree within the genus Shewanella (Fig. 1) . In general, a 16S rRNA gene sequence divergence greater than 3.0 % is accepted as a criterion for delineating different species (Stackebrandt & Goebel, 1994) . The 16S rRNA gene sequence divergences between strain YQH10
T and the recognized species of genus Shewanella were $ 4:4 %, and thus this result supports the view that strain YQH10
T represents a novel species.
The G+C content of the genomic DNA of strain YQH10 T was 48.3 mol% as determined by reverse-phased HPLC according to the method of Tamaoka & Komagata (1984) , which is consistent with the range reported for the genus Shewanella.
The Gram reaction was determined by using a Gram staining kit (Hangzhou Tianhe Micro-organism Reagent Co.) according to the manufacturer's instructions. Unless referring to optimal temperature studies, incubation was performed at 28 uC. The optimal salinity for growth was determined using modified artificial seawater medium with different NaCl concentrations (0, 0.5, 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0, 11.0, 12.0, 14.0, 16.0 and 18.0%, w/v) . The pH range for growth was determined in 2216E adjusted to pH 2.0-10.0 (in 1 pH unit intervals) with citrate/phosphate (for pH 2.0-7.0), Tris/HCl (pH 8.0-9.0), or sodium carbonate/sodium bicarbonate (pH 10.0) buffers. The optimal temperature range for growth was determined by incubation in 2216E at 4, 16, 20, 25, 30, 35, 30, 37, 40, 42, 45 and 50 uC. Anaerobic growth was examined on 2216E supplemented with nitrate (1 g l 21 ) incubated in a jar with the Anoxomat Mark II Anaerobic System (Mart Microbiology).
Cell motility and morphology were examined using phasecontrast light microscopy (model 50i; Nikon) and transmission electron microscopy (model HT7700; Hitachi) with a day-old culture. For transmission electron microscopy, exponential-phase cells were prepared on 2216E at 28 uC for 8 h, harvested, suspended in double-distilled water, absorbed onto a carbon-coated Formvar grid and stained with phosphotungstic acid. Carbon-source utilization was tested on Biolog GN2 96-well tissue-culture microplates as described by Ivanova et al. (1998) . Susceptibility to antibiotics was determined on 2216E by performing the disc diffusion test with 26 antibiotics (Oxoid). The oxidase reaction was tested using an oxidase reagent (bioMérieux). Catalase activity was tested using 3% H 2 O 2 solution. Hydrolysis of chitin, starch and casein were tested on marine agar 2216 plates supplemented with 0.2% (w/v) colloidal chitin, 0.2% (w/v) soluble starch or 0.1% (w/v) casein, respectively. Other physiological and biochemical tests were performed using the API 20NE system (bioMérieux), and the inoculum was prepared by suspending cells in 3% (w/v) NaCl solution. The API ZYM system (bioMérieux) was used to determine the activity of 19 enzymes. S. haliotis DW01 T (5JCM 14758 T ), S. corallii fav-2-10-05 T (5DSM 21332 T ) and Shewanella putrefaciens LMG 2268
T (type species of the genus) obtained from JCM, DSMZ and LMG culture collections, respectively, were assayed at the same time for catalase and oxidase activities, anaerobic growth and API tests. These results are given in the species description and Table 1 . Cell morphology is shown in Fig. S1 (available in the online Supplementary Material).
The carbon-source utilization experiment demonstrated that strain YQH10
T could utilize dextrin, glycogen, Tween 40, Tween 80, L-arabinose, cellobiose, D-fructose, a-D-glucose, methyl b-D-glucoside, pyruvic acid methyl ester, succinic acid monomethyl ester, acetic acid, formic acid, a-hydroxybutyric acid, a-ketobutyric acid, a-ketoglutaric acid, DL-lactic acid, succinic acid, bromosuccinic acid, glycyl L-glutamic acid, L-serine and D-glucose 6-phosphate. Other compounds in the microplate could hardly be utilized by the strain. Antibiotic susceptibility patterns showed that strain YQH10
T was highly susceptible to chloromycetin (30 mg), ciprofloxacin (5 mg), gentamicin (10 mg), erythromycin (15 mg), kanamycin (30 mg), norfloxacin (10 mg), ofloxacin (5 mg), polymyxin B (30 mg), rifampicin (5 mg), streptomycin (10 mg) and tetracycline (30 mg), and susceptible to carbenicillin (100 mg), cephradin (30 mg), cefobid (30 mg), vibramycin (30 mg) and penicillin G (10 mg). The strain was not inhibited by ampicillin (10 mg), cefalexin (30 mg), rocephin (30 mg), clindamycin (2 mg), furazolidone (15 mg), cefazolin (30 mg), oxacillin (1 mg), piperacillin (100 mg), co-trimoxazole (25 mg) or vancomycin (30 mg).
Cells were harvested in the late exponential phase of growth in 2216E. After centrifugation (5000 g min
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, 10 min), the supernatant was discarded and the bacterial pellet was lyophilized. Polar lipids were extracted using a chloroform/methanol system and separated by two-dimensional TLC using silica gel 60 F254 aluminium-backed thin-layer plates (Merck) (Kates, 1986) . The solvent systems chloroform/methanol/ water (65:24:4, by vol.) and chloroform/glacial acetic acid/ methanol/water (80:12:15:4, by vol.) were used in the first and second dimensions, respectively. Separated components were visualized by treating the plates with 50% (w/v) sulfuric acid/ethanol solution followed by heating at 120 uC for 10 min. The polar lipids of strain YQH10
T comprised phosphatidylglycerol, phosphatidylethanolamine and phospholipid, as shown in Fig. S2 . The major respiratory quinone of strain YQH10
T was determined to be ubiquinone 8 (Q8)
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Shewanella gelidimarina ACAM456 T (U85907) using reversed-phase HPLC as described previously (Komagata & Suzuki, 1987) . This trait is in accordance with the properties of the genus Shewanella. Cellular fatty acids were extracted and prepared from the lyophilized culture according to the standard protocol of the Sherlock Microbial Identification System (MIDI). The analysis was performed using a gas chromatograph (6850; Agilent), and peaks were identified using MIDI software (version 6.0). The fatty acid profiles of S. corallii fav-2-10-05 T , S. haliotis DW01 T and S. putrefaciens LMG 2268 T were done in parallel with strain YQH10
T in this study. The results of the three strains are shown in Table S1 . The predominant fatty acids of strain YQH10
T included iso-C 15:0 and C 17:1 v8c. Although most of the detected fatty acids were present in S. corallii fav-2-10-05 T and S. haliotis DW01 T , significant differences were detected in their ratios (Table S1 ). In addition, summed feature 8 and summed feature 9 were present in strain YQH10 On the basis of morphological, physiological and chemotaxonomic characteristics, together with 16S rRNA gene sequence analysis, strain YQH10
T represents a novel species of the genus Shewanella, for which the name Shewanella mangrovi sp. nov. is proposed.
Description of Shewanella mangrovi sp. nov.
Shewanella mangrovi (man.gro9vi. N.L. gen. n. mangrovi of a mangrove, referring to the isolation of the type strain from a mangrove sediment).
Cells are Gram-stain-negative rods and motile by a single polar flagellum. On 2216E, colonies are irregular circular, convex with entire margins, smooth, transparent and pale brown. Grows with 0-11% NaCl (optimum 3%), at 4-42 uC (optimum 28 uC), and at pH 5-8 (optimum pH 6). Facultatively anaerobic, weakly positive for catalase activity and negative for oxidase activity. Principal fatty acids (i5%) were iso-C 13:0 3-OH, iso-C 15:0 and C 17:1 v8c. Positive result in API ZYM tests for alkaline phosphatase, leucine aminopeptidase, valine aminopeptidase, acid phosphatase, naphthol-AS-BI-phosphoamidase and b-galactosidase activities, but negative result for esterase (C4), esterase lipase (C8), lipase (C14), cystine aminopeptidase, trypsin, a-chymotrypsin, a-galactosidase, bglucuronidase, a-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase activities. Positive for b-galactoside and b-glucosidase activities, and utilization of D-glucose, L-arabinose and malic acid, but negative for indole production, arginine dihydrolase, urease, gelatinase, and utilization of D-mannose, D-mannitol, N-acetylglucosamine, maltose, potassium gluconate, capric acid, adipic acid, trisodium citrate and phenylacetic acid (API 20NE). The major respiratory quinone is Q-8. The polar lipids comprised phosphatidylglycerol, phosphatidylethanolamine and phospholipid. Cells are sensitive to chloromycetin (30 mg), ciprofloxacin (5 mg), gentamicin (10 mg), erythromycin (15 mg), kanamycin (30 mg), norfloxacin (10 mg), ofloxacin (5 mg), polymyxin B (30 mg), rifampicin (5 mg), streptomycin (10 mg) and tetracycline (30 mg), but are not inhibited by ampicillin (10 mg) or clindamycin (2 mg).
The type strain, YQH10
T (5MCCC 1A00830 T 5JCM 30121 T ) was isolated from mangrove sediment collected from a mangrove in Zhangzhou city, Fujian province, China. The DNA G+C content of the type strain is 48.3 mol%. 
